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(57) Abstract 

Novel aromatic ring derivatives represented by general 
formula (I) or pharmaceutically acceptable salts thereof. Because of 
having hypoglycemic and PDE 5 inhibitory activities, these 
compounds and salts thereof are useful as remedies for impaired 
glucose tolerance, diabetes, complication of diabetes, insulin- 
resistant syndrome, polycystic ovary syndrome, hyperlipidemia, 
atherosclerosis, cardio-vascular diseases, hyperglycemia, 
hypertension, angina pectoris, pulmonary hypertension, congestive 
heart failure, glomerular diseases, tubular interstitial diseases, renal 
insufficiency, atherosclerosis, angiostcnosis, peripheral vascular 
diseases, cerebral stroke, chronic reversible obstructive diseases, 
autoimmune diseases, allergic rhinitis, urticaria, glaucoma, diseases 
characterized by disordered intestinal motion, sexual impotence, 
nephritis, cachexia, pancreatitis, post-PTCA reconstriction, etc. In 
said fonnula (I), Nu represents a 5- or 6-membered aromatic ring; 
ch, and ch; represent each a cross-linking group; and A represents 
an aromatic ring. 
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) ^: 

-^^i^^ 1 :^S.4 fli=£#-r 5 3 73rig 8 1. »S L < {i 5 Xtt 6 H©fiaiP^lN# 
-^^Ji^l75M2M2it>*^^»i;3rM3M^^t5 775Ml 2H> Jf^b< 

^i^T'J ^) )]/ mtiti, 2, 4-:t^-9-i^T^/'j;k 1, 3, 4-5j-:^-y-i;T 
y';;K 1,2, 5-t^V-^:^T'Jvm)m; 
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-mmm^ i tjs 2 miSLtj^mmm^ 1 tjm 3 m^^t^ sTbmsm. ^ u < a 
^y^'j;K ^Ti^Ti/u;!/ (fisj^ii 1 , 2, 4-^T>?7'y';;i/s 1, 3, 4-^ 

Ti>T^J^))\^. 1.2. 5-^Ti^T^>^U;K 1, 2, 3 -^"T'i^T^/ U 
-SSMIi^ 1 2{iSl>'g^J^^ 1 Tbmzm^^t^^Thm 8 i?^ U < {i 

5 xtt 6 c7)iaffiM«#sSs m ^ T - ; 

\m^^t^ 3 ;/5M 8 b> ii? s u < a 5 xh: 6 M®^fi§si^^#^^ 

'<>f-;i/x;^7^;i/, ^:^e/;i/x;:^7';i/^) , c:©f£iiT;i/:3[^;i/xX7";mji 

5>^^;bx:^7^;K 1- (Xl±2-) T-b h^i'x^;i/x;^7^;b, l- (X{i2- 
. Xtt3-) -Z-b bdpi/7"Pt:;VxX7^;K l- (31(12-. X(±3-, X{14 
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-) h^i^r^;i/xxx;K 1- (X{i2-) rui^^-jit^i/x-f-jix. 

- (X(i2-) ^^'J;^3^:^ri/xf■;l/x;^■r;K 1- (X{i2-) 'Tvr^U;!/ 

2-x5';i/yf-ij;i/;r=5ei'^^;i'x;^x;K 3, 3 U 
1- (X{i2 -) i';i/;t*i/x^;i/ac;:^7";i/ 

x.lf 2-3-h-x^;i/x;^x;K 2, 2, 2 - h U ^ n Dxf-;i/x;^7";i/^) ; 

D A ;U;}^x;i/;t ^ ^ 5^;i'X X ;k ^Hii y h 4r i/ * ;i/:1^x + ^ 
5^;1/x:;^5";K l- (X{i2-) ^ h=\^S^*;i/^x;i/;t^i^xf-;i/xXx;K 1 

- (X{i2-) X h^i/*;b;i?x;i/:t=5ri^x^;i/x;^x;K 1- (Xii2-) ^ 
vrp^:^i/:ij;i/;t^x;i/;t:3re/xf-;bx:^x;i/^] , 7^'Ji"Jx> (fSil) y 
;i/:^r;i/x;^x;K Xfi (5-'l£Si7';i/^;i/-2-;t=5rV- 1, 3->';t^V-;i' 
-A--f}V) i^m) t;1/^;1/x;^7^;i/ [fi^ij^H ( 5 2 -3^=^pv- 1 
, 3-i^;t^V-;i/-4-i';i/) ^f-;i/x;^x;K ( 5 -x^;i/- 2 -3^:¥v- 
1, a-i;;a-:^rV-;i/-4--f ^^;i/x;^x;i/s (5-rDt:;i/- 2-3i-:Jr 

V-l, 3-i;:t^V-;i/-4-^;i/) x5^;i/x;^5^;i/^] ; {£aT;i/>:rx;i/x 
;^7^;i/ (0!l^{ftfx;i/x;:^7';K T'JJl'x;^?;!/!^) ; MT;i/=^rx;i/x;;^7^;i/ 
({?!l^{d:x^x;i/x;;^7^;K T-D t:x;i/x;^7^;i.^) ; jg^;5:®m^?£/l>:& < i: 
lf®^bTV>T*)<fcVN7';u (faift) T;i/:^r>'Ux;^7^;u (^J^(f^>s;;i/x;:^x 
;K 4 h:^^i//^>i;;i/xX7';k 4 -x h p^>i;;i/x;;^x;K 7x;^f-;i/ 
x;^x>iK h 'Jf-;i/x;;^x;k ^>Xt H U;i/x;^7';i/, t;^ h^S/^xx 
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;ux;^7^;i/, hU;i'x;^5^;K ix;i/x;^7';w ^i/ U;i'x;^7^ 

UTttx {£il7;i/3=^ri/:^7;V;}fx;i/St;f7xx;i/ (XJi- h a 7 xx;i/) (CI 
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s 1 4- ( 2 - b h'D3pi/x5";b) 
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5';i/x^>;^;i/*-;i/;!7;i/A*^-r;k 7'^>;^;l/*-;^*;l/;^*^'f ;k rn>''?> 
:::;i/p!j;i/>'t^-f ;k 3-t h'D^i^:r;$'>x;i/^:^;i/*;wN'^-r;k 2-tHD 

Sj iiutJis j5iflSi^Ti^;i/s ^mmri/jVs mmmri/jv. mxjfiz^^m^^ 

^'f;k i&Wir)Vti>7.)lt^=.)l {m^^^i^)K x^>;i;U7f:-;K ro;'?> 
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^MTi/;i/i:bT{is C 6 - C 1 0 T'o-f ;i/ (M^K^>^7-i';K 
;k ^yu^)],m) s N- (C6-C10) ^#Ji*;wN"^^;i/ («?!I^«n-7 

^ C 6 -C 1 0TU->;^;U4^^;U («?iJ^K^>-tf>:J^;i/*r:;K ^ 

immmr-t^jK mmmyi^^w^ow mmm:fi'y^)i. w.mm^y^y-( 
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:^§^mit^tiio(Dm-^MU^m(om^i$-^tiil.zn^t^%(DX 

:^^m(oMi^^tj:it^^tLxits ^ (1 1 1) xm^fi^^mmmmi^X'it 

s N- (n-'^>^'>;^;i/4^-;i/) -4-T$y-3- (2, 4-i;^Dp/>i> 

^>i/)V7S.y) - (N- (n-'^>^$7>:;^;i/4^x;i/) ) ^yXTK h\ 4- ( 
-3- ( (N-^^^;!/) -2, 4-ty^UU^yi;)lT^y>) 
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- (N- {n-^y^y7.)vt^-)]^) ) ^>xt^ v^ti^mf^nio 

^ (IV) -cm^tl^^cDtVXit. MmU±. (E) -N- (n-^>^' 
-2- (4-7xn;i/7xr:jl/) py-A-ti)l^^y^ 

(V) •^m^fi^mmm^mmmti.xii. (e) - 3- (4-:/d 

^-1- (2, 4-i^^oD--;>i/;i/) -2-^^;i/^ ^:5^y-;i/-5-^;i/) 
-N- (n-^>^5'>;^;i/4^-;i/) - l". (E) -3- (1 

- (2. 4-i^^UD^>i/)l) -2-^^)V-( K^'J-)\^-5-^)l) -N- 
(n-^>^>;^;i/:*^-;i/) -2-7'd^>^T$ h\ (E) -3- 

D-1- (2, A-v^uu^yi/)\/) -2 -^^;i/-r 5 --r;i/) 

-N- (n-'^>^>;^;i/:1^-;U) -2-7'D'^>®T= (E) -3- (4 
-^DD-1- (2, 4-i^^DV^>i/)V) -Z-;^^-)^-^ ^V'J—)l-5- 

-ov) -N-^>-ir>;^;i/*-;i/-2-rD'^>^T^ h\ (E) -3- (i- 
(2, A-i/^uu^yi/}l) -2-p(^;i/-4-7x-;n' = ^y-;i/-5- 
-r;!/) -N- (n-'^>^>;^;i/*-;i/) - 2-yu^ymT% (E) -3 

- (1- (2, 4 -i^i'pn'-ivi;;!/) -2-^f-;i/-4-7x^;i/'r ^yv*- 
;i/-5-'f;i/) -n-^y^y7s)\^-^^=.)i-2-ru^ymTKY^ (E) -3 

- (1- (2, 4-i;^DD^>i;;i/) -2-^f-;i/i' 5^^y-;i/-4-^;u) 
) -N- (n-^>^>;^;i/5^^;i') -2-7'D^>^Z? b\ (E) -3- ( 
1- (2, A-l?^uu^y^J)V) -2-M-)\^^ %¥'J-)V-b-^ )l) -N 

- {vi-^y'^y7.)vt-~)v) -2 - ( (5^:t7x>-2--f;i/) -2 

-7'P'^>^T^ h\ (E) - 2 3 - (1- (2, 4-i^^DD^ 

-2-^^;i/'< ^:J^v-;i/-5— r;!/) -N- (n-^>^>:;^;i/;ix- 

it (VI) -^m-^f\,%'^m^mmw(^^m\t\yx\±s 3- (i- (2, 4- 

i^^uu^yv)v) -2-^^;i/'i' $yy-;i/-5-i';b) -N- (n-'<.>^ 
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>7.}lt^=.)V) 7"Pl^;t>^T^ h\ (E) - 3- ( 1 - (2, 4-i^^DO'< 

mximmmm^s mm^rn^^. mmmmm{i>&. mmm^^mmm 
^b^^ mmm^m^s mmm\i&mm. mmm\inmmm. mmm^&\^w. 
mmm\^mm&m) ^ ^y^v>niji^&mm Rabs 

on-Mendenhallji<g|¥. l/r';3:zXA. Kobberling-DunniganjSiMPs Seipj^fe 
Lawrence^^^H. Cushingj^iigf. ^im±&m) s ^mm^^mim. M 

(c{±cGMP-PDE miz p D E - V ) mmim. ¥mm^m<m. ^^^m 
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mM^o^mm^i.'om'Gt^i?. -mi\z.\mu^^-(n)%^. i~ioomg/ 

kg. mi.'^^^O^^^^ . 1-1 Omg/kg^-B{3l~4lHl^-^1-5o 

mi^s -fb^tl (3 1) ~ (3 6) 6D<tif:^<£^1-^T-*5o 
III2{i> {b^tl (3 7) ~ (4 3) ®ft^^^£^-riilT-fe5o 
EI3tt. -fb^^ (4 4) ~ (4 5) ®{b^SSS^>-rilT'$)5o 

<l^3i^Jl ; N- (n-'^>^>;^;i/5^x;i/) - 3- (r-fef-;!/^^ y ) - 

3-7'-fe5^Jl/7'5 y-4-- bD$l;#^ (60.22g) tN, N->J^ 
hrX K (200ml) 0^?S{3N, N' -:^3;i/^-;i/i^'f (65.09g) 

%\zt^t. m^y.ximm.'^x^fz. i-^>^>;^;i/4^>t^ k (6o.72g) t 



wo 99/00359 



30 



PCT/JP98/02886 



1, S-S^Tifti^^n [5. 4. 0] ^y^^if ^ -1 (61.12g) 

N- (n-^>^>;^;i/^-;i/) -3- (T-fef';i'T^ /) -4--hD^>x 

<i[3g^«J2 ; N- (n-'^>^S7>;^;i/*:n;i/) - 3 -T' ^ y - 4 h D'^ 

±HB;5^Tf#^nfcN- (n-'^v^^;;^;!/*::!;!/) - 3- (T-fe^;i'T^y 
) -4--hD^>X7'^ KcD3i!IM^^s 7j< (aOOml) St>'x^y-;i/ (500ml) 
0jg^tl{3, 1 0 %7jc^'fb-:>- h Ue^ATK^M (200g) <£j!jp^s 4 5°C~5 O-CT- 
ePt^ffi^bfeo MST^ ^ii (-^300ml) <£g^Ufco 1 0 %^^T-4'<4*T'ia 

tcfcOllfeiS^cDN- (n-'^>^>;^;i/*;-;i/) - 3 -t^ y - 4 -n ^ d/^ 

yXTK Y (85. Og) ^^|fco 

'H-NMR (DMS0-d6, S ppm) : 0.84(3H, t, J=7.5Hz), 1.27(2H, m), 1,36(2H, m 
), 1.68(2H, m), 3.48(2H, t, J=6.0Hz), 6.99(1H, dd, J=1.5 and 9.0Hz), 7.4 
0-7.60(2H, brs), 7.50(1H, d, J=1.5Hz), 8.03(1H, d, J=9.0Hz), 12.0-13.0(1 
H, brs)o 

<Wm2 ; N- {n-^y^y7.^t^-)\^) -3- (2, A—i^^uu^ 

N- {n-^y^y7.)\^iir^=.))/) -2-TX ^ - A--Vu^yXT^Y (85 
.Og) . mt2, A-i/^uu^yi>)\y (105. 4g) . 3>i7^b:M- Ue^A (20. Og) 

^ (ii3.3g) 2it;^^ y (i20mi) ^mxfzo 6 0'c-e2 4^p^ 

mnh. i^<b2, 4-i^^OD^>i;;i/ (105. 4g) ^oiiPU 6 0-0^2 4^^ 
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mi^btzo ^^izmit2, A-V^UV^yi/)V (105. 4g) ^oiiDU 6 0°CT' 

\yyi^^mm(0 N- (n-'<.>5'>;^;u*-;b) -3- (2, 4- i^i^DD^ 
>i?;i/T^y) -4--ho^>X7'^ K (66. 6g) d^fl^jtlfeo 

'H-NMR (DMS0-d6, (S ppm) : 0.84(3H, t, J=7.5Hz). 1.15-1.30(4H, m), 1.40- 
1.60(2H, m), 2.94(2H, t, J=7.5Hz),4.66 (2H, d, J=6.0Hz),7.22(lH, dd, J=l 
.5 and 8.5Hz), 7.27(1H, d, J=1.5Hz), 7.30(1H, d, J=8.5Hz), 7.37(1H, dd, 
J=2.0 and 8.5Hz), 7.65(1H, d, J=2.0Hz), 8.04(1H, d, J=8.5Hz), 8.58(1H, t 
, J=6,0Hz), 11.32{1H, brs)o 

<^JI6<^J1 ; N- (n-^>'^>7>)l^^-)\^) -4-T$y-3- (2, 4 
-i^i7DX3^yi/)]/TS. ^) ^yXT^ K (3 1) (D^s^> 

N- (n-'^>^>X;i'*x;i/) -3- (2, 4—i^i7Dt]^>i/)\^T^^)' 
-4--bD'<>XT5 H (38.9g) (Cx h-7h h'D77> (200ml) , x^y- 
;i/ (200ml) JSiWK (800ml) ^jbn^fco ^Oig^!^^jtJ:|iU*C){)J?)M'r h'D-9-;i/ 
77-^ hrhhU-^i. (214.2g). ^-^(liPX-fco m-biz9 0'C(D:^-( 

;i/T'J5fe?#bfeo f#^nfc@ft(3x^y-;i/ (520ml) =&inx. 1 0 O-c-^ji^^-a-. 
^^(^^^^■frfco WtcTk (230ml) ^^iDx.. ^i#ufct*®t^^tfeo intP^^ 

J^D^MIS^ON- (n-^>:J'>;^;i'*:^;i/) -4-T5y-3- (2, 4 — 
i?^DD'<>iJ;i/T^/') ^>XT5 K (3 1) (19.9g) :(^^§?>nfco 

[fb^ti (31) mm 
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'H-NMR(DMS0-d6, 6 ppm) : 0.81(3H, t, J=7.3Hz), 1.24(2H, i), 1.32(2H, m) 
, 1.62(2H, m), 3.40(2H, m), 4.38(2H, d, J=5.8Hz), 5.32(1H, t, J=5.8Hz), 
5.59(2H, brs), 6.56(1H, d, J=8.2Hz), 6.85(1H, d, J=1.8Hz), 7.20(1H, dd, 
J=8.2 and 1.8Hz), 7.36(1H, d, J=8.5Hz), 7.39(1H, dd, J=8.5 and 2.1Hz), 7 
.63(1H, d, J=1.8Hz), 11.32(1H. brs)o 
IR(Nujol) : 1661cin-'o 
mp : 180-182*Co 

<MMm4 ; 3- iN-A^)\y-2, 4 -i^P UD^>i;)VT < y) -4- 

3-y)l^D-A-~hU^M.^m (l.OOg) . N-^f-;i/-2, 
^yi>}]yT^> (1.54g) St>'jK^t h U e^A (1.15g) ON, N-i^^ 

(lOml) 1 0 0°CT' 1 4^rSmnLtz<> S^^x^;i/i:7k=&An^i^ 

-4--hD^ms^ (o.85g) ^ntzo 

'H-NMR(DMS0-d6, 6 ppm) : 2.75(3H, s), 4.42(2H, s), 7.39(1H, d, J=8.4Hz) 

, 7.43(1H, dd. J=8.4 and 2.0Hz), 7.46(1H, dd, J=8.4 and 1.4Hz), 7.63(1H, 
d. J=2.0Hz), 7.68(1H, d, J=1.4Hz), 7.77(1H, d, J=8.4Hz)o 

<U^mh\ N- (n-^>^>;^;i/^-;i/) -3- (n-^^;i/-2, a 

3- (N-;<5^;i/-2, A-V^UU^y9)\^T^J) -4--hPSll#^ 
(0.85g) i:N, N-i^^5^;i/*;i/AT^ h* (lOml) O^g^i^tCN, W-ti)V^. 

(o.776g) ^w^-^Mtl. immnx^tzo 1— 

;b*>T^h' (0.724g) [5. 4. 0] 'i7>xy^ 
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-7-x> (o.729g) ^M^. 1 0 o°c-c2 inmmnLfco Kit^m^m^L. 

-^hi/^y^- mm^:^^V->/mm:^^)l= 5 0/5 0-^0/1 0 0) T- 

N- {n-^>i'>7.)in-^~}\^) -3- (N-^^;b-2, 4-iy^UV^>i^ 
)\/TS.y>) -4--hP'^>XT^ h* (0.605g) ^mtzo ©fiii^t^:® 

- (N- (n-^>i5'>:;^Jl/*:i;i/) ) 'OXT^ h* (3 2) ©-&fig> 
N- (n-'^>^>X;i/5}^r:;i/) -3- (N-7(^;i/-2, 4-i^^DD'<> 
i^;i/T5y) -4-- hD'^>X:?'5 K (0.605g) tx^J^y-;!/ (4inl) St>*7^ h 
5t Kd77> (4ml) s ^^jd/N-f b'D-9-;i/7r-C h:>- A (3.10g) ©tK 
(lOml) !&ip^^ 8 0°C-C2 0^«#Ufeo ^JiEiMC7Ki:i^^xf-;i/<£3!in^ 

^■r-5c:i:(cJ:»3 4-T$y-3- (N-^f-;i/-2, 4 - D o^>i;;i/T 
^ y) - (N- (n-^>^>x;i/:1^rijl/) ) ^yXTX Y (3 2) (0.126g) 

[{b-^tl (32) 0tH4] 

'H-NMR(DMS0-d6, 5 ppm) : 0.84(3H, t, J=7.2Hz), 1.34-1.42(2H, m), 1.42-1 
.48(2H. m), 1.63-1.70(2H, m), 2.51(3H. s). 3.46(2H, t, J=7.8Hz), 4.12(2H 
, s), 5.79(2H, s), 6.68(1H, d, J=8.6Hz), 7.37(1H. dd, J=8.2 and 2.0Hz), 7 
.50(1H, dd, J=8.4 and 1.9Hz), 7.55(1H, d, J=8.4Hz), 7.58(1H, d, J=2.2Hz) 
, 7.67(1H, d, J=1.9Hz), 11.48(1H, s)o 
IR(Nujol) : 1651cm- 'o 
Mass(FD) : m/e 457(M)o 
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mp : 122.5-124°Co 

<^Mm3 ; 4- (r-fe^;i/T5^) -3- ( (N-^^;i/) -2, 4-i/ 
puu^>i^}lT^y) - (N- (n-'<.>^>;^;i/5}N-;i/) ) ^>XT5 K ( 
3 3 ) (D'^m> 

4-7^y-3- ( (N-/f-;i/) -2, 4-i'^DP'^>>';i/7'^y) - ( 
N- (n-^>^>;^;i'*-;i/) ) '^>Xr5 K<^^DD:^;i/AH?g;{j*bv 

1=&^^S|J> ^^•r^^i:{3j;f)4- (T-fef-^i/T^y) -3- ( (N-^5^;i/) 
-2, 4-s;^'Dn'^>i;';i/T^y) - (N- (n---^>^5'>;:^;i/4^-;b) ) 
XY^ h- (3 3) ;&#feo 
[{b^tl (33) OtH4] 

'H-NMR(DMS0-d6, 5 ppm) : 0.84(3H. t, J=7.3Hz), 1.25-1.32(2H, m), 1.34-1 
.42(2H, m), 1.65-1.73(2H, m), 2.08(3H, s), 2.64(3H, s), 3.51(2H, t, J=7. 
7Hz), 4.14(2H, s), 7.37(1H, dd, J=8.3 and 2.2Hz), 7.47(1H, d, J=8.3Hz), 
7.61(1H, d, J=2.1Hz), 7.68(1H, dd, J=8.5 and 1.9Hz), 7.90(1H, d, J=1.9Hz 
), S.IKIH, d, J=8.6Hz), 9.14(1H, s), 11.95(1H, s)o 
IR(Nujol) : 1662cm- 'o 
Mass(FD) : m/e 499(M)o 
mp : 163.5-165°Co 

<Wimm6 ; 4, 5-i^yo^-2-^^;i/- 1 - (2- ( b 'J^^;i/i''J 

4, 5-i':?"P^-2-^f-;b-f ^yV-;K4.9ig)§N, N-i^^f-;i/4^;i/A 
h*(50ml){c^)^U 6 0%7mitt V U'i7A(901iiig);&*?^TT^^H»Px.fc 

K(3.75g)^7X^T-r-#^fcriTu muxmmnLtzo mmm&rx'^^h 
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;i/=3/l),T')l»I^U 4, ^-i>zru=^-2-^i-)V-\- (2- 

'H NMR(CDCl3) : 0.00(9H, s), 0.92{2H. t, J=8Hz), 2.47(3H, s), 3.55(2H, t 
, J=8Hz), 5.24(2H, s)o 
<mikmi ; 4-:/D^-2-^^;i/-l- (2 - ( MJ^^;i/i' U;!^) ^ 

4, 5-S?yDt-2-^f-;i/-l- (2- ( h U^^;bi/>j;i/) xh^^i/^ 
^' ^yy-;K29.2g)<&7^ h^t KP7v>(250ml){C^«?U 1.63N 

(fCrKTbfeo - 6 0°CT-3 0^ji#bfe^> N, N-i^^^^^Tj^;!/^^? H(5 
8g)^-5 5°Cipf>-6 O-C-e^-JrtjjSTb. ^st* mp^m#u;to fm-k ^ 

>/g^^x5^;i/=3/l) -eigS!ib> 4-rD^-2-^5^;u-l- (2- (h 

'H NMR(CDCl3) : 0.00(9H, s), 0.91(2H, t, J=8Hz), 2.52(3H, s), 3.58(2H, t 
, J=8Hz), 5.70(2H, s), 9.71(1H, s)o 

<mtm2> ; 5-yiJ=E- 2-^^)1^ ^^'J-)l- 4 -iDl^^^-^TJly" 

4-rD^-2-^^;i/-l- (2- ( h 'J^5';i/^:^U;V) X hdr>>^5^;i/) 
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Lxntc. 

'H NMR(CDCl3) : 2.45(3H, s). 9.53(1H, s)o 

<mMm9 ; 4-^o^-l- (2, 4 - D D^>i;;u) -2-/^)V 
^ 5 V'J-)i- 5 -5!j;i/^dFit7;i/7't Y(Dmm> 

5-:/Dt-2-^^;K = ^S^^/-;i'-4-5!7;i/^>-9-7';i/T^b K(2.25g)i:j^ 

mi]^)^A{ZA7g)^N, N-i^;<^)lt^)lATlh'{l5ml)izmmU 2, 4- 

^»ufco ^iST-iSi^> 1 0'cxmmw.nLfzo wm:^9)\^-%:m%w\^Xs tK 

>/@^^x5^;u=4/l) T-liMU 4-rD^-l- (2, 4-i;^:7PD'^> 
-2-^f-;i/^ = ^^y-;i/-5-*;i/3}^^-9-T;i/7^t h'(3.42g)<£efeilgH^ 

'H NM(CDCl3) : 2.34(3H, s), 5.58(2H, s), 6.42(1H, d, J=8Hz), 7.16(1H, d 
d, J=2, 8Hz), 7.45(1H, d, J=2Hz), 9.70(1H, s)o 
<^m\lQ ; (E) - 3- (4-7n^-l- (2, 4-i;^DP^>j? 

m> 

(2, 4-i^^pn^>i?;i/) -2-p<f-;i/i' 
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(E) -3- (4-7'Dt-l- (2, 4-S/*^DD^>i;;i/) -E-^f-;!/-^ 
^ ^v*-;i/- 5 - 2 -7"D-^>^^^;i/x;^x;Ki.04g)^i^^fi^^^i: 

'H NMR(CDCl3) : 2.36(3H, s), 3.75(3H, d, J=2Hz), 5.20(2H, s), 6.39(1H, d 

, J=8Hz), 6.53(1H, d, J=15Hz), 7.17(1H, dd, 3=2, 8Hz), 7.26(1H, d, J=2Hz 
), 7.47(1H, d, J=2Hz)o 

<WLmmi 1 ; (E) - 3- (4-yD^- 1- (2, 4-i;;^DO'^>i; 

-2-^5^;i/'i' ^y\;-;i/-5-'r;i/) - 2-7-0 '^>^©^ji> 

(E) -3- (4-yo^-l- (2, A-i>^uu^yi>)l) -2-/^)1 
■i ^^'J-)i-5--()i) -2-7*o'<>^^^;i/xX7^;K800iiig)S^^y-;u 
(20ml){C^jiffU IN NaOH(20inl)>&?iiDtT3 O^^Mji»^L;feo 

xmu m7mm-r^^iyr^Ax$&mLtz'^. mmtm&rx^^L. (e) 

-3- (4-7'D^-l- (2, 4-i^Puu^>i;)l) -2-^^)\^^ l^'J 
-A- 5-^)V) - 2 -7-D^>^(762iiig)Sefe^^i: UTff feo 

'H NMR(DMS0-d6) : 2.32(3H, s), 5.39(2H, s), 6.28(1H, d, J=15Hz), 6.51(1H 
, d, J=8Hz), 7.20(1H, d, J=15Hz), 7.39(1H, dd, J=2, 8Hz), 7.74(1H, d, J= 
3Hz)o 

<nMm4 ;. (E) - 3- (4-:/P^-l- (2, A-V^uo^y^}), 



wo 99/00359 PCT/JP98/02886 

38 

) -2-^f-;i/^ ^y^7-;i/-5-'f;i/) -N- in-^>'$fy7.)i-t^-ji) - 
2-yu^>mT^ K (3 4) ®-&^> 

(E) -3- - (2, 4-Pi7au^>i/)l) -l-^=f-)y 

[5. 4. 0] '>>7^y^-7-i>(407mg)^»Lfeo 10 0°CT-3B#^ 
TMETT-lgjgU (E) - 3- (4-:rot-l- (2, 4-i^^DD-t>s; 

- 2-^5^;i/>r ^^^/--'i'-5-'r;i/) -n- (n-'^>^>;^;i/*^;i/) 

-2-7"D^>^7'^ K (3 4) (800iiig)Safii^^i:LT^#feo 
[^b^i^ (34) 0tH4] 

'H NMR(DMS0-d6) : 0.82(3H, t, J=7Hz), 1.20-1.40(4H, m), 1.57-1.67(2H, m) 
, 2.33(3H, s), 3.32-3.40(2H, m), 5.39(2H, s), 6.52(1H, d, J=9Hz), 6.69(1 
H, d, J=15Hz), 7.27(1H, d, J=15Hz), 7.38(1H, dd, J=2, 8Hz), 7.75(1H, s)o 
Mass(ESI) : 522(M-H)o 

<nMm5 ', 3-(l-(2, 4-i?^PP^>i/*;i/) -2-^f-;i/>r 
'J~)l-5-^)]y) -N- (n-^>^>X;U^-;i/) 7'Pl^:t>^T^K (3 
5) ®-&fij6> 

(E) -3- (4-7'P^-l- (2, 4-i;^^PP'^>i^;i/) -2-^^;i/ 

^^'J-)i-5-^j]^) -N- (n-^>^>;^;u*-;i') -z-rp^y^ 
K(630iiig)§^^y-;K6inl)s 1. 4-i^t^V->m)(DM^^mizmmb 
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h^^y^~ {/f^-}l/i^!7Da^^y=3/97) xm^Ls 3- (1- 
(2, 4-i/^VU^>i^)\^) -2-A^)l>( ^V'J-)V-5-^)l) -N- ( 
n-^y-^yxjlt^-JV) yu\^t>^T^ h* (3 5) (220mg)^^n^mMtb 

ut'^m (35) mm 

■H NMR(DMS0-d6) : 0.92(3H, t, J=8Hz), 1.18-1.35(4H, m), 1.53-1.63(2H, m) 
, 2.16(3H, s), 2.52-2.60(4H, m), 3.27(2H, d, J=8Hz), 5.17(2H, s), 6.30(1 
H, d, J=8Hz), 6.64(1H, s), 7.36(1H, dd, J=2, 8Hz), 7.72(1H, d, J=2Hz)o 
Mass(ESI) : m/e 444(M-H)o 

<mmmi2; i- (2, 4-i;^DD^>i;;i/) -2-^f-;i/'i' ^^'^7- 

4-7'o^-l- (2, 4-i'^'DD^>i;;i/) - 2-?^^)i'-( 
5 -:*7;i/:^*:Sr-b-r;i/7^t F(500ing)^ 1 , 4 -i^^T^tf-XSmDlciSS^bs 10% 

/'57i;'i7Ai^^(ioonig). mmio^)^A{i55iag)^mm\^tzo i^Ecoymmmu 
jx-mmmn^imm^n-Dtz'^. Mm^mbrz<Dibmm^^zTx^^Ltzc 
mmizmm:i^^)\y^mmb. TKx-mr^u m^^^x^i^T^x-m^btzo mm^m 
ymm-^^^-^'^'^pAxmmu mm^m&yx^i^bXs i- (2, 

D^>iy)l) -2-;^^)l^ KV'J-Jl-B-tDl-^^^'^TJly'h h'(379ig)^&a 

B^mtLxmtzc 

'HM(CDCl3) : 2.38(3H, s), 5.62(2H, s), 6.33(1H, d, J=8Hz), 7.13(1H, d 
, J=8Hz), 7.45(1H, d, J=2Hz), 7.82(1H, s), 9.69(1H, s)o 
<m^mi 3 ; (E) - 3- ( 1 - (2, 4-i;^DO'^>t;;b) -2-/. 
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;i/^'^y\;-;i/-5-*;i/^^i?-7';i/xhK(346iiig)*»e, (E) -3- (i - (2 
^;i/x;^7^;K330iiig)>£ afeig^i; UTff fco 

'H NMR(CDCl3) : 2.35(3H, s), 3.73(3H, s), 5.18(2H. s), 6.16(1H, d, J=15H 
z), 6.30(1H, d, J=8Hz), 7.15(1H, dd, J=2, 8Hz), 7.26(1H, d, J=3Hz), 7.42 
-7.55(1H, m), 7.65-7.70(lH, m)o 

<m'^mi4 ; (E) - 3- (1- (2, 4-i^i7DU^yt/jl) -2-pC 

mmmi itmmommz^y) (e) - 3- (i- (2, 4-i^pnD-<>i^ 

)l) -2-^^)l-( K^'J-)V-5--(Jl) - 2 -7'o^>^p<f-;i/xy^5^;K3 
OOnig)**^ (E) -3- (1- (2, 4-i^^uv-<>i^)V) - 2 ^ ^• 

■H NMR(DMS0-d6) : 2.29(3H, s), 5.34(2H. s), 6.17(1H, d, J=15Hz), 6,35(1H 
, d, J=8Hz), 7.23(1H, d, J=15Hz), 7.38(1H, dd, J=2, 8Hz), 7.60(1H, s), 7 
.75(1H, s)o 

<^mmQ ; (E) -3 - (1 - (2, 4-i^^un^>i/)V) - 2-^^ 

i^'J-}v-5--( )i) -N- {n-^y'^>7.)vt^-)i) -2-yD^y 

H (3 6) 0)^m> 

mmm4tmmo)mmzx*) (e) -3- (i- (2, 4-iy^ux3-<>i>}i 

) -2-^5^;i/^ 5y>/-;p-5-^;u) -2-7-o'^>^(i77iiig)*>^ (E) - 
3- (1- (2, 4-i^i7tiD^yi/)V) -2-;<^)]^^ ^ir^J-)l-5--()l 
) -N- (n-^>^>;^;i/*-;i') -2-7*d^>^t^ H (3 6) (164iiig)?£ 
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Uh^m (36) 

'H NMR(DMS0-d6) : 0.82(3H, t, J=7Hz), 1.20-1.38(4H, m), 1.55-1.67(2H, m) 
, 2.27(3H, s), 3.30-3.40(2H, m), 5.36(2H, s), 6.30(1H, d, J=15Hz), 6,36( 
IH, d, J=8Hz), 7.34(1H, d, J=15Hz), 7.38(1H, dd, J=2, 8Hz), 7.53(1H, s), 
7.73(1H. d, J=2Hz)o 
Mass(ESI) : m/e 444(M+H)o 
<Mjg#iJl 5 ; 5-^uX2-2-^9)\^'H^^J-)V-A-ti)l^>^'^T)V 

s J^^i&iiimbTs 5-^^DD-2-^f-;i/^ ?^^/-;i'-4-*;i/^:ir-y-T;i/ 

7=t H(222iiig)>£ge^^ilbTt§feo 

'H NMR(CDCl3) : 2.45(3H, s), 9.58(1H, s)o 
<Mjg#iJl 6 ; 4-^^PD- 1- (2, 4-S^^DD^>i;;i/) -2-^f- 

iiiit^J 9 i:|5i^otif^C J: 5 - ^ p o - 2 - ^ 5^;i/>r 5 - 4 

^'^-y-r;!/?^!! H(205nig)/!)^^4-i7nD- 1 - (2, 4 -i;^PP'^>i;;i/) - 

2 ^ ^v^-;b- 5 ^*;i/5j^^-9-7;i/7^b h'(270mg)^^Mfe)iSMJ: bx 

ff fee 

'H NMR{CDCl3) : 2.32(3H, s), 5.57(2H, s), 6.43(1H, d, J=8Hz), 7.16(1H, d 
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d, J=2, 8Hz), 7.45(1H, s), 9.76(1H, s)o 

l^ji^ijl 0i:|B]a®^ftfccfct)4-^DD-l- (2, 4-i^^au^>i;)i 
) -2-/^;i/'f 5 ^*'\;-;i/-5-*;U^^-9-7';i/7^t: K(253mg)*^e, (E) -3 

- (4-^DD-l- (2, A-^J^un^yi>)V) - 2-^"^-)]/^ XV^J-)l 

-5-^)v) - 2-ro-^>m^^ji^xy'MiS9iig)^mn^^^^BtLrmtzo 

■HNMR(CDCl3) : 2.33(3H, s), 3.75(3H, s), 5.17(2H, s), 6.40{1H, d, J=8Hz 
), 6.48(1H, d. J=15Hz), 7.18(1H, dd, J=2, 8Hz), 7.28(1H, d, J=15Hz), 7.4 
8(1H, d, J=2Hz)o 
<mi^mi8 ; (E)-3-(4-^PO-l-(2, 

)i) -2-/.9)i-( xy'j-)i-5--()i) -2-ru^>mcom.jt> 
mmmi 1 tmm(Dmmz^i) (e) - a- (4-^^00-1- (2, 

i7DD^>i/)V) -2-^^)U^ =.V'J-)l-5--( )l) - 2-yu^ym^^ 
;i/x;^7^;K270mg)*»e) (E) -3- 1- (2, 4-i^i7UV^> 

-2-/^)]y^ ^^'J-Jl^- 5-^)1) -2-rD^>m{24Zm)^&^m 

mil bTf#feo 

'H NMR(DMS0-d6) : 2.32(3H, s), 5.40(2H, s), 6.25(1H, d, J=15Hz). 6.53(1H 
, d, J=8Hz), 7.20(1H, d, J=15Hz), 7.39(1H, dd, J=2, 8Hz), 7.75(1H, d, J= 
3Hz)o 

<nmm7 (e) -3- (4-^od-i- (2, 4-i^^DD^>^y)v 

) -2-^^)1^ ^V'J-JI- 5-^ )V) -N- {n-^>'S^>XJVt--)V) - 
2-rn^>KT$ b* (3 7) ©^fiK> 
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mmm4tnu<Dmi'^i^x*) (e) -3- (4-^dd-i- (2, 

)*»^ (E) -3- (4-^PD-l- (2, 4 -i;^^DP^>i^;i/) -2-p<5^ 
)\/^ K^'J-)i-5-^ }i) -N- (n-'^>^>;^;i/*-;i/) -2-rD^> 

^5^^ K (3 7) {miag)^&^m^tbxmtzo 

Uh^^ (37) 0!Kll4] 

'H NM(DMS0-d6) : 0.92(3H, t, J=7Hz), 1.20-1. 38(4H, m), 1.57-1.68(2H, m) 
, 2.31(3H, s), 3.32-3.40(2H, m), 5.38(2H, s), 6.51(1H, d, J=8Hz), 6.67(1 
H, d, J=15Hz), 7.26(1H. d, J=15Hz), 7.38(1H, dd, J=2, 8Hz), 7.74(1H, d,J 
=2Hz)o 

MassCESI) : ni/e 478(M-H)o 

<^mm8 ; (E) -3- (4-i7DD-l- (2, 4 -i^^ D P^>>:;;i/ 
) -2-A^)V4 ^^'J-)l-5--()V) -N-'^>-b'>;^;i/*:i;i/-2-7'P 
^ymT^ h- (3 8) (D-^m> 

nmm4tmm(Dmmz^t) (e) -3- (4-^pp-i- (2. 4-^;^ 

pp'^>i;;i/) -2-^5^;i'i' ^^J^7-;i/-5--f;i/) - 2 -7'p^>^(ioomg 
)iyib (E) -3- (4-^PP-l- (2, 4-i^^PP'^>i^;i/) -2-^^ 

;i/'f 5^^i-;i/-5-'f;i/) -N-^>€>:;^;u*-;i/- 2 -7°p^>^:5'^ F 

(3 8) mm)^^m^t[.xmzo 
[it-^^ (38) (Dmm 

'H NME(DMS0-d6) : 2.27(3H, s), 5.33(2H, s),.6.45(lH, d, J=8Hz), 6.60(1H, 
d, J=15Hz), 7.13(1H, d, J=15Hz), 7.34(1H, dd, J=2, 8Hz), 7.55-7.72(4H,in 
), 7.90(2H. d, J=8Hz)o 
Mass(ESI) : m/e 484(M-H)o 
<mmmi9i l-(2, 4-i^^^PP'^>i;;i/) -2-^5";i/-4-7x 
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T-Y'y^T. ( h U 7xn;i/*;^7'r >) (0) (50iiig)S h^l/xXS 

ml){;Sg^U 4-:/Dt-l- (2, 4 -s;^ DD^>i?;i/) -2-^5^;i/'f5 
;5^vf-;i/-5-:«7;i't"+i^-:p;uxt: h*(300iiig)<^Minufco ^la-ei o^^#bfc 

)liM!^{3'Ndp-9-><&ttbTi|gB^S^SmU METT•i□^l2^ibT^ 1- (2, 
4-i/^VD^yi^)i) -2-><f-;b-4-7x-;i/-f' 5 

'H NMR(CDCl3) : 2.42(3H, s), 5.67(2H, s), 6.49(1H, d, J=8Hz), 7.15(1H, d 
d, J=2, 8Hz), 7.45-7.50(4H, m), 7.67-7.70(2H, m), 9.82(1H, s)o 
<Umm2 0 ; (E) -3 - (1- (2, 4-P^ut}^>i>}l) -2-^ 

mmmi Qtmm(Dmi'^izx^ 1- (2, 4-i^^^DD^>i;;i/) -2-^^ 

;i/-4-7x^;i/'i' ^^y-;i/-5->!3;i/xK^-y-T;i/7't K(280iiig)ip^ (E) - 
3- (1- (2, 4 -i^^DD'Oi^;]/) -2-^f-;i/-4-7x:z;i/'i' ^y^/ 

5 --f - 2 -7"D'<.>^^^;i/x;^7^;i/(288iiig)^^^fiifg^t bT^§ 

feo 

'H NMRlCDCh) : 2.40(3H, s), 3.69(3H, s), 5.25(2H, s), 5.77(1H, d, J=15H 
z), 6.53(1H, d, J=8Hz), 7.21(1H, dd, J=2, 8Hz). 7.33-7.47(3H, i), 7.50(1 
H, d, J=3Hz), 7.60-7.66(3H, iii)o 
<mm^2 1 ; (E) -3- (1- (2, 4-i^^uu^yi;)l) -2-^ 
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mmmi itmmcommz^y) (e)-3-(i-(2, A-t^^vu-ot; 

-2-^f-;i/-4-7i:^;i/>f ?^y-;i/-5-i';i/) -2-7"D'^>^^ 
^)l3L7.y'MZS^iag)1?<b (E) -3- (1- (2, 4 -P !7 UT^^yi^jl) -2 

'H NMR{DMS0-d6) : 2.40(3H, s), 5.38(2H, s), 5.66{1H, d, J=15Hz), 6.57(1H 
, d, J=8Hz), 7.34-7.48(5H, m), 7.55-7,58(2H, m), 7.78(1H, s)o 

<mmm9 •, (e) -3- (i- (2, 4-i^^vu^yi>)i) -2-^^ 

-2-7'P'^>^T= K (3 9) ®^fig> 
^S!Efi?iJ4i:|5l^©JSftK:<tf3 (E) -3- (1- (2. 4-'y^UU^>9)\^ 

) -2-;^^)i-4-yji~)i^s.y^;-)i-5--()]^) -2 -7"d^>^(iio 

ing)*^^ (E) -3- (1- {2,. 4-i/^Uti-<yi>j\,) -2-^^)l-4-y 
^ 5 -.f ;U) -N- (n-^>'$f >7.Jlt^-)\^) - 2-rv 

h* ( 3 9 ) (105ing)§efe^^i:U-Cfffeo 
[{fc^tl (39) 

'H NMR(DMS0-d6) : 0.80(3H, t, J=7Hz), 1.18-1.37(4H, m), 1.55-L64(2H, m) 
, 2.32{3H, s), 3.33-3.38(2H, m), 5.35(2H, s), 6.02(1H, d, J=15Hz), 6.56( 
IH, d, J=8Hz), 7.37-7.57(7H, m), 7.77(1H, d, J=2Hz)o 
Mass(ESI) : m/e 518(M-H)o 

<%mmi 0 ; (E) - 3- (1- (2. 4-i/^UU^y^y)],) - 2-^ 
^;i/-4-7x:^;i/^ ^ y^7-;i/-5--f;i/) -'t^-^y^y^)\^t--)]/-2- 
7"D^>^T5 K (4 0) ®^fife> 

%mm4hnm<Dmm:.i.^ (e) - 3- (i - (2, 4-i^^'DD'^>s;;u 
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(E) -3- (1- (2, 4-i^^vx2^yi>}i) -2-^^;i/-4-7 
x-;i/^ 5^^^-;i/-5--r;i/) -N-'<>-if>;^;i/*r:;i/-2-7'D^>^y 

^ K (4 0) mri^)^&m^tLxmzo 
ut^^ (4 0) (Dmm 

'H NMR(DMS0-d6) : 2.30(3H, s), 5.32(2H, s), 5.g7(lH, d, J=15Hz), 6.54(1H 
, d, J=8Hz), 7.35-7.70(10H, m), 7.78(1H. d, J=2Hz), 7.87(2H, d, J=7Hz) 
Mass(ESI) : m/e 524(M-H)o 
<^i^m2 2 ; 2-^f-;i/- 1 - (2- ( h 'J^^;bi^U;i^) X hde>>^5^ 

1- (2- ( h 'j^5';i/i^';;i/) x h:^i/^f-;i/) ^y^j-Miz.Zg)^mBm 

'H NMR(CDCl3) : 0.00(9H, s), 0.91(2H, t, J=8Hz), 2.45(9H, s), 3.50(2H, t 
, J=8Hz), 5.20(2fl, s), 6.92(2H, s)o 
<mmm2 3 ; 2-^^;i/- l - (2 - (h >J^5";i/^>U;b) 

;i/) ^^V-;i/-5-*;i/:^=^rit7';i/7't H®iiji> 

»[j§««J7i:N^©^f^{::J:!3 2-^^;i/-l- (2- {h ^) /i-JVi^ V )l) x 
h^i/^5^;i/) -f 5^^/-;K7.00g)3?p^2-^f-;i/- 1 - (2- ( h uyf-;!/^^ 
ij;i/) X 5:5r^^-;^- 5-*;i/:}^^tl-7';i/xb K(650nig)^S:^g 

'HNMR(CDCl3) : 0.00(9H, s), 0.92(2H, t, J=8Hz), 2.57(3H, s), 3.61(2H, s 
, J=8Hz), 5.77(2H, s), 9.70(1H, s)o 
<mmm2 4 ; (E) -3- {2-/^)1- 1 - (2 - ( h 'J^5^;i/>>';;1/ 
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ummiotmmoymm^^^ 2-/^)1-1- (2- 

^ ^^^/-;i/-5-:i7;i/5t^=Sr-9-7';i/7^t K (634iDg) iy>^ (E) 

-3- (2-/5^;i/-i- (2- ( b u^f-;i/S/U;i/) x hdri/p«f-;b) -r^^J'* 
v*-;i/- S-'f;!/) -2-rD^>^^5";i/x;^x;i' (656ing) ^n^m^tLi: 

'H-NMR (CDCh) : -0.01(9H, s), 0.92{2H, t, J=8Hz), 2.50(3H, s), 3,51(2H 
, d, J=8Hz), 3.80(3H, s), 5.28(2H, s), 6.30(1H. d, J=15Hz), 7.38(1H, s), 
7.58(1H, d, J=15Hz)o 
Mass(ESI) : m/e 297(M+l)o 
<MM0iJ2 5 ; (E) - 3- (2-^^;!/^' ^^^/-;i/-4-^;i/) - 2- 

mmm8tmm(Dmmz^y) (e) - 3- (2-^f-;i/-i- (2- (hu^ 

(653iiig) (E) -3- ( 2 5 4 --f - 

2-rn^>^^^;i/x;^5^;u (214iiig) UTff feo 

'H-NMR (DMS0-d6) : 2.42(3H, s), 3.70(3H, s), 6.43(1H, d, J=15Hz), 7.50(1 
H, d, J=15Hz), 7.60(1H, s)o 
Mass(ESI) : m/e 167(M+l)o 
mp : 200-203'Co 

<^mm2 6 ; (E)-3-(l-{2, 4-i^^uu^>ty)l) -2-^ 

mi^m9mm(Dmmziii[) (e) - 3- (2-/^)1^ 4-^ 
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)l) -2-7-p-^>^^5^;i/xXx;U (190iiig) (E) -3 - (1- (2, 4 
^^;i/x;^7^;i/ (254ing) ^m^^^tl^xmzc 

'H-NM (CDCh) : 2.46(3H, s), 3.77(3H, s), 5.10(2H, s), 6.55(1H, d, J=15 
Hz), 6.68(1H, d, J=8Hz), 7.00(1H, s), 7.22(1H, dd, J=8, 2Hz), 7.47(1H, b 
rs), 7.50(1H. d, J=15Hz)o 
Mass(ESI) : m/e 325(M+l)o 
mp : 135-137°Co 

<m.mm27 (e) -3- (i- (2, 4-i^^DD^>i?;i/) -2-^ 
mmmi itmm(Dmmzj;:.f) (e) -3- (i- (2, 4-i^^aa-^>i> 

258iiig) i?^ (E) -3- (1- (2, 4 -i^^ -■2-^^;b-<5 

y'j-)i-4--()i) -2-ru-^ym (309ing) ^mn^m^tLxmtzo 

'H-NM (DMS0-d6) : 2.27(3H, s), 5.22(2H, s), 6.21(1H, d, J=15Hz), 6.90(1 
H, d, J=8Hz), 7.37(1H, d. J=15Hz), 7.42-7.49(2H, e), 7.71(1H, d, J=2Hz) 

o 

Mass(ESI) : m/e 309(M-l)o 
mp : 134-135"Co 

<mmmi l ; (E) -3 - (l- (2, 4-i^^tin^y^:/)l) -2-^ 
^V'J-)\/-4--( )l) ) -N- in-^>'$'>7.)\/t^-)V) -2-7"P 

^ymr^ h' (4 1) (D^m> 

mmm4tnm(Dmm^^^ (e) -3- (i- (2, 4-i;^Du^>i;ji 

) -2-;i9}l^ ^^^;-)l-4-^)l-2-ru^>m (210iiig) (E) - 
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3- (1- (2, 4-i^^Do^>s7;i/) -2-^^;i/'f ^^^y-;i/-4-^;i/ 
) ) -N- (n-^>^>:^;i/*-;i/) - 2-ya^>mT< H (4 1 ) (220in 
g) S^MfeiisgH^fcUTIIfco 
Cft^^ (4 1) (D!^m 

'H-NMR (CDCh) : 0.89{3H, br t, J=7Hz), 1.25-1.45(4H, m), 1.71-1.86(2H,m 
), 2.39(3H, s), 3.46(3H, br t, J=7Hz), 5.10(2H, s), 6.61(1H, d, J=15Hz), 
6.75(1H, d, J=8Hz), 7.05(1H, s), 7.23(1H, overlapped with CDCh), 7.47( 
IH, d, J=2Hz), 7.60(1H, d, J=15Hz)o 
Mass(ESI) : m/e 442(M-l)o 
Ep 170-172'Co 

<mmmi2 ; (E) - 3- (l - (2, 4-i/pau^>i;}l) -2-^ 
KV'J-)l- 4-^)1) ) -N- {n-^>^>7.)lt^-)i) yuvi^y 
WiTl h* (4 2) ®^^> 

mmm^mmom'^^^K) (e) -3- (i- (2, A-v^tiu^y^j)\, 

) -2-/i')]/-( 5,V'J-)U-4--()l) -N- in-^>'pyyt.)lt^=.j]/) - 
2-ro-\>mT^ K (ISOmg) ipib (E) -3- (1- (2, 4-i^^vu^> 
-2-;<^)V^ lV'J-)l-4-^)l) ) -N- in-^>^>yt.)lt^- 
)l) ru}:;:t>mT^ K (4 2) (220ing) ^IS^SShI t Urfifeo 
[ib^tl (42) (0<^m 

'H-NMR (CDCh) : 0.89(3H, br t, J=7Hz), 1.26-1.49(4H, m), 1.78-1. 90(2H,id 
), 2.39(3H, s), 2.68-2.75(2H, m), 2.80-2.89(2H, m), 3.41(3H, br t, J=7Hz 
), 5.05(2H, s), 6.56(1H, s), 6.71(1H, d, J=8Hz), 7.24(1H, d, J=8Hz), 7.4 
5(1H, d, J=2Hz)o 
Mass(ESI) : m/e 446(M+l)o 
mp : 120-122°C„ 

<M«aj2 8 ; (E) -4-^^)\^-2- ( 4 - 7 i:r;i,7 x -;i/) xt^- 
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4-7x-;i/^>X7';i/7't K (6.45g). 2, 4-)l^i/> {7.59g) SOT* 

mm (lomi) cDM^ti<&v§?a 1 5 o°c t-i 2mmmn^^iz 1 2i^^Mii«i 

Ogffi^ii 'N:^-9->/B^^x^;i/=9/l~5/l) fiiiMbT ( E) 
-4-p<5^;i/-2- (4 -7x-;i/7i:^;i/) ij {4.35g) 

'H-NMR(CDCl3): 2.38(3H, s), 6.98(1H, d, J=5Hz), 7.12-7.28(2H), 7.34(lH,t 
, J=8Hz), 7.44(2H, t, J=8Hz), 7. 56-7. 71 (7H), 8.47(1H, d, J=5Hz)o 
<Mji0!|2 9 ; (E) -2- ( 4 - 7 x:i;i/7 x^;i/) ij i;>- 

(E) -4-^^;i/-2- (4-7xii;i/7x^;i/) aix^;HfUi^> (4.24 
gK -^<b-t?U> (2.08g) SU^l^'Ji^V (43ml) 2 4 I^P^iPl?ftWU 

^-Tzk ( 6 5:2 5:4) T-fflffiL/co fflffilS^MSTfclM^S U 
iP^xf-;i/4i-e)|s&^bT (E) - 2- (4 -7 x-;V7 xr:;i/) i; 
>-4-*;U4^>^ (3.81g) ^^^^MtLXmtco 

'H-Nm(DMS0-d6): 7.32-7.53(4H), 7.63(1H, d, J=5Hz), 7.70-7.84(8H), 7.96( 
IH, s), 8.66(1H, d, J=5Hz)o 

<mmmi 3 ; (E) -N- (n-^>:{7>::^;i'*r:;b) - 2- (4-7x 
n;i/7x-;i/) j^y'-ji/i^Vi^y- 4-i3)lt^ymT^ K (4 3) 0-^Bfe> 

(E) -2- (4-7x-;i/7x^;i/) x7"-;n:riji;>-4-*;i/^>^ ( 
277iiig) H (2.8inl) IzmMVs N 

^ I ^'j-ji (i94Big) ^mtx^uz' 1 . 5 ms. 1 0 0 °CT- 3 0 ^mm^Ltz 
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o ^iS^T-iK^^U S^5^^t^>^>;^;^*>7'5 h* (209ing) tl, 
Ifti^^O [5. 4. 0] '>>7^>>^-7-x> (ElOing) 4JP^. 10 0°C-e 

^ - {^OD4>;i/A : ^^S'y-;!/ : 7K=6 5 : 2 5 : 4)-C-i(iMU (E) -N- 
(n-^>^>:;^;i/*-jl/) -2- (4-7x-;i/7x-;i/) i5'r:;i/f U i>'> 

-4-*;i.;t?>^7'5 h' (4 3) (67ig) t bTff fco 

[ft^tl (43) (D^m 

'H-NMR(DMS0-d6) : 0.85(3H, t, J=6Hz), 1.30(4H, m), 1.64(2H, m), 3.22(2H, 
t, J=6Hz), 7.32-7.53(4H), 7. 62-7. 86 {8H), 7.98(1H, s), 8.63(1H, d, J=5Hz 

<m.m.mZQ (E) -4-^^;1/-2- (4-7x-;b7x:z;i/) j:^^- 

4-7x-;i/^>X:7';i/7'h H (6.45g)x 2, A-}\/=f-i?y (7.59g) Sl^*^Rzk 
i^® (lOml) (Dm^m^mUl 5 CCT l 2B#P^*Pil^^e>{:: 1 2^mPiftjiM 

7^- (gffig^ 'Ni^-b->/iP^i^;U=9/l~5/l) tJii^UT (E) 
-4-^9';i/-2- (4-7x:i;i/7x^;u) ij iJ> (4.35g) 

'H-NMR(CDCl3): 2.38(3H. s), 6.98(1H, d, J=5Hz). 7.12-7.28(2H), 7.34(1H. 
t, J=8Hz), 7.44(2H, t, J=8Hz), 7.56-7.71(7H), 8.47(1H, d, J=5Hz)o 
<^mm3 1 ; (E) -2- (4-7xz:;i/7x-;i/) xx^;i/t: ij i;>_ 

(E) -4-;<^jl-2- (4-7xi^;i/7x^;V) xt^ -;v t: )j > (4.24 
g)s -mit-\ivy (2.08g) St>*i;Ui^> (43ml) 0?g^t)<£ 2 4li#P^M5§ML 
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^-7'7jc (6 5:2 5:4 ) T'JfiffiUfeo ttfH^^^^^i^ETtli^IgS 
mm.:^9)\/^-Qm\^X (E) - 2- (4-7ix;i/7i:::;i/) xx-;H^Ui^ 
>-4-*;i/;}f>^ (3.81g) ^&^©fi)|©*i:urf§feo 

'H-NMR(DMS0-d6): 7.32-7.53(4H), 7.63(1H. d, J=5Hz), 7.70-7.84(8H), 7.96( 
IH, s), 8.66(1H, d, J=5Hz)o 

<S^jg«^J3 2 ; (E) -N- (n-^>^>;^;i/^^-;i/) -2- (2- (4 
-7x-;i/7xr:;i/) f U i/*>- 4 - *;i/;t-C>^T $ HCDMiii> 

(E) -2- (2- (4 -7x^;i/7x-;i/) x5^-;w) ij 4 
(277mg) K (2.8inl) {Z^«?Us 

i^-f (194nig) ^jD^T^tS-e 1 . 51^^. 1 0 O'CT 3 O^P^M^L 

feo ^^^T'JKJ^U Mife?gi{c^>^>;^;i/:^>7'^ K (209mg) hi, B-'J 
Tifti^^'D [5. 4. 0] >i7>7^<;'^-7-x> (210iiig) ^£jD;i^ lOO'C 
T*4 Sl^^ffii^Pbfco SJi5?g^tlS*i^^s ^StS^ 1 NM^-epH 5(3^||U 

7^- {^uu-^^}],h : : 7X= 6 5 : 2 5 : 4)-??)ii^b (E) -N 

- in-^>'$'y7.}lt^-)l) -2- (2- (4-7xx;b7xx;i/) x^"-;!/ 

) i^ui;>-4-*;i/:4^>^T^ H mv\g)m^mMt\yxmzo 

'H-NMR(DMS0-d6) : 0.85(3H, t, J=6Hz), 1.30(4H, m), 1.64(2H, m), 3.22{2H, 
t, J=6Hz), 7.32-7. 53(4H), 7.62-7.86(8H), 7.98(1H, s), 8.63(1H, d, J=5Hz 

)c 

<tSiH?>J3 3 ; 3 - (1- (2, 4-i/^cio^>i;)]y) -2-^^;u^5 
7-D t:;^- f-;i/x:^x;i/0^ig> 
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i?^vru\f^)lT^y (338iiig) <&xh7hh*D'77> (2ml) izmMU ^ 

^)^t>h (^:^r-y->^M) (2.10inl) *i'U>i?T'»bfeo xK7K?S±T' 3 0 

rDt^:t>^p<^;i/3i:;^7^;i/ (285iDg) ®xh^tKn7v> (1ml) 
i>';>s;T«b;fco mP^}i#Ufe^> 1- (2, 4-i;^'DD^>j;;i.) - 
2-^^;ui' ^ ^vf— ;i/-5-*;i/:Jf:^rS/T;i/7^t K (soomg) ©T^h^tb'D^ 

7> (2ini) j§?*^i-';>i^T-»ufeo m^mi^bfc^^ m\m\Ty^-t> 
i">A^^i!inbTig^sbx atsibfeo mmm&Mmx^. a - (i- (2, 4- 

2- (f-;r7x>- 2 -^;Up<5';i/) rDt:t>^p<f-;i/x;^x;i/ (490iiig) 
<^ii0'J34; (E) -3- (1- (2, 4-i;^DP'^>s;;b) -2-^ 

f-^iz-f ^^^/-;i'-5-^;i/) -2 - (^3j-7x>-2->r;u^5^;i') -2-7* 

ISjg««J3 3-e#e.nfc3- (l- (2, 4-S?^'DO^>s;;1/) -2-^5^;i/ 
5-f ;i/) - 3-tKP^i'-2 - (^;t7x>-2 --f 
;u) 7-nt^;^->^^f-;i/i;^7^;i/ (490iiig) ^i^^'DD^^^ (5ml) t^^U 
ilTKS^^ (683ing) i:4- (2;^^;i/75/) t^'Ji^> (55iiig) S^JPUfco 

3iLfeo iiT«=&MEMUTf#fe^g§h;i/x> (5ml) Hi§«|U 1, ^-VT 
ifti^i^D [5. 4. 0] (424mg) ^^jQUfeo 1 0 0°C 



1 
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mcDm^^m&m^vx {E) - 3- (i- (2, 4-i;:^DD^>i;;i/) -2 

-^^Jb^ 5yvf-;i/-5-^;i/) -2- {^:t7i>-2-'f;i/^^;i/) -2 
-7-p-^>^^^;i/x;^x;i/ (lllmg) ^ae^a^i: bT^I;feo 

'H-NMR(CDC1,) : 2.34(3H, s), 3.73(3H, s), 4.12(2H, s), 5.17(2H, s), 6.30 

(IH, d, J=8Hz), 6.80(1H, d, J=3Hz), 6.90(1H, t, J=6Hz), 7.35(1H, s), 7.4 j 

KIH, s), 7.46(1H, d, J=2Hz)o 

<^ii^J3 5 ; (E) -3- (1- (2, 4-Pi7nn^>i;)i) -2-^ 
5';i/'r 5^vf-;u-5--T;i/) - 2- (^;t7x>-2--f;i/^5^;i/) - 2-y 1 

mmn itmm(Dmmzi:^. mj^msAxm^^ntz m - 3- (i- ( 

2, -2-^^)H ^V'J—J]^-5-^)V) -2- 

:t7x>-2-^';i/p{^;i/) -2-rD'>;.>^/^;i/x:^7^;i/ (lOlmg) i?^ (E 
) - 3- (1- (2, 4-i^^DD'^>i;;i/) -2-^5";i/^' ^^^>^-;i/-5- 

-2- (5^;it-7x>-2-'r;i/^f-;i') -2-rD^>^ (loomg) 
^mtLxmz. 

'H-NME(DMS0-d6) : 2.30(3H, s). 3.97(2H, s), 5.32(2H, s), 6.38(1H, d, J=8 
Hz), 6.79(1H, d, J=2Hz), 6.93(1H, t, J=3Hz), 7.25-7.27(3H, m), 7.36(1H, 
d. J=8Hz), 7.72(1H, d. J=2Hz)o 

<nMmi4 ; (E) -3- (1- (2, 4-i/*^DD^>s;;i/) -2-^ 
^}\^^ KV'J-)]^- 5-^)1) -N- (n-'<>^>X;i/5}^-;i/) - 2- ( (5^ 
^7x>-2-'i';i/) -2-7*o/^>^T^ K (4 4) (D^fi£> 
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^JS^J4i:|Bl«^0^ftfcctt)v S^3i0iJ3 Sfll^tifc (E) -3- (1- (2 
7j^>-2--()i^t)i) (85iiig) i-'^>^>;^;i/^>T 

^ H (47iiig) i?^ (E) - 3- ( 1 - (2, 4-i^^DD'^>i;;u) - 2-^5^ 
;i'-f 5^*^^-;i/-5--r;i/) -N- (n-^>^>;^;i/:^-;i/) - 2- ( 
7x>-2-i';i/) K (74ig) ^SfilS^ilLT 

'H-NMR(DMS0-d6) : 0.89(3H, t, J=7Hz), 1.12-1.30(4H, m), 1.46-1.56(2H, m) 
, 2.23(3H, s), 3.23-3.40(2H, m), 4.03(2H, s), 5.40(2H, s), 6.33(1H, d, J 
=8Hz), 6.81(1H, d, J=2Hz), 6.93(1H, t, J=3Hz), 7.21(1H, s), 7.26-7.37(4H 
, m), 7.72(1H, d, J=2Hz)o 
<^iigi3«l3 6; 2 — i>i^;i/-3- (1- (2, 4 -i^^ ua^>i^)l) - 

m^msstmmizLx. i- (2, 4-i;^5'PP^>i;;i') -2-^f-;i/^ 

5 -*;i/^^-!:J-T;i/7=^h h' (300iiig) i: 3 -7x^;i/7'Dl^;t>^x 
{298mg) 5!pe)2-^>i^;i'-3- (1- (2, 4-i;^DD^>i; 
-2-^f-;i/'i'^y^/-;i/-5--1';b) -3-t KDdri>7'Dl^:t>^ai^ 
(499iiig) ©fflMSSi^^llfeTft^^i^i: bT^§fco 
<M?iC?y3 7 ; (E) -2-'<>i>;i/-3- (1- (2, 4-i?i^DP'^^> 
-2-^^;n' ^^y-;i/-5--r>iu) - 2 -rD'^>^x5^;i/x;^7";i/ 

(Dmm> 

mm3 4tmmizbx. ^^ms 6-cm^titci2--<>i;)i-3- (i - ( 

2, 4-i^*i7PD^>i;;u) -2-^^;i/^ 5^\/-;i/-5--f;i/) -3-hh' 
Dipi/7"P lf5|->^x^;i/x;^x;i/ (499iiig) i?^ (E) - 2 -^^Vi^;!/- 3 - ( 
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i_ (2, 4->:;^DD'^>i?;i/) -2-^^;i/^^yv-^i'-5--i';i/) -2 

'H-NMR(CDCl3) : 1.18(3H, t, J=7Hz), 2.34(3H. s), 3.97(2H, s), 4.13(2H, q 
, J=8Hz), 5.18(2H, s), 6.32(1H, d, J=8Hz), 7.11-7.27(7H, m), 7.40(1H, s) 
, 7.47 (IH, s)o 

<mmm3 8 (e) -2-^>v^;i/-3- (i - (2, A-t^^uv^yt^ 
Mji««ji itmmo)mmzi.y). ummsi-cmi^titz (e) -2— <>i^;i/ 

-3- (1- (2, 4 -i^^n D^>i:^;i/) - 2 ^ ^'z'— 5 --f 
_ 2 -7"D^>^x^;i/x:^7^;b (57iDg) (E) - 2 -'<>'>*;i'- 3 - 
(1- (2, 4-i:;^DD'<>i?;i/) -2->^^;i/-i' -'i/-5-'i';v) - 
2-ru^>m (50iig) sae^B^tbTfifco 

'H-NMR(DMS0-d6) : 2.29(3H, s), 3.83{2H, s), 5.33(2H, s), 6.40(1H, d. J=8 
Hz), 7.05-7.08(3H, i), 7.15(1H, t, J=7Hz), 7.26(1H, t, J=7Hz), 7.36-7.40 
(2H, m), 7.72(1H, d, J=2Hz)o 



<mmmi5; (e) -2—<>i^;i/-3- (i- (2, A-t^^uu-ot; 

K (4 5) ®^fiE> 

mmm4tm^(Dmi'^^j^^^ (e) -2-^>i^;i/-3- (i- (2, 4- 

i;^pp^>i;;i/) - 2 -p^^^u^ ^ ^^>^->"'- 5 --f ^i^) -2-rP'^>^( 
42ing) 1-'^>^>;^;1/*>T5 h' (24iiig) iP^ (E) - 2-^yi^)l-3- 
(1- (2, 4-e;^PP'^>5^>'l') -2-^^;^^ ^^^y^--'i/-5-^;i/) - 
N- (n-'^>^>:5^;i/3^-;i/) -2-7'P'^>^T^ h* (25iiig) ^Sfe^^fc 
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'H-NMR(DMS0-d6) : 0.78(3H. t, J=7Hz), 1.07-1.27(4H, m), 1.40-1.50(2H, m) 
, 2.22(3H, s), 3.21-3.40(2H, m), 3.90(2H, s), 5.40(2H, s), 6.32(1H, d, J 
=8Hz), 7.08-7. 10(3H, m), 7.17(1H, t, J=7Hz), 7.25-7.30(3H, m), 7.38(1H. 
d, J=8Hz), 7.72(1H, d, J=2Hz)o 

< mmm db/dbv tzmmym > 

(E) -3- (4-:/D^-l- (2, 4-i/^Dn^yi;)l) -2->^^)l^ 
l^'J-)V-5--( JV) -N- {n-^>'5'>7.)lt^-)l) 
^ K (33) 

C57BL/KsJ-dbm db+/db+, C57BL/KsJ-dbin +iii/+in (Jackson Laboratory) (D 5 

fim^m^x^i^^n^m (ce-2. s*^u7) izm^vtzo m^tmo. 0 
(tbm 1 4 B^mmm^4^ntsiotz immmmtsmm-- 1 omm) 

(Chase Heparinized Capillary Tubes) ^ffl^^Tal^i^Ji««fc D^i^llU^ M 
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